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(64) Appmr8tii8 and mothod for co- 
manthiii 8 IbMr In 8 woll boro 

(67) An apparatus and mothod for 
cementing a ibier In a well bore 
utilizes 8 setting tool 1 9 having an 
end 49 adopted to be connected in 
a pipe string for extension thmitgh 
the tiner and having an opposite 
end. Seel means 69 are carried by a 
select one of the setting tool 19 and 
nner 21 for forming a seal between 
the finer 21 and the extenor of the 
setting toot 19 in the annular space 
which ia created when the tool ia 
extended within the liner. A wiper 
bolder 99 is connected to the set- 
ting tool opposite end and has an 
interior bore 101 for receiving a 
wiper plug 103. 

In the method* the setting tool 19 
is bwered witfi the liner attached 
thereto into the well bore. Seata 59 
on the exterior of the setting tool 1 9 



angage the interior of the liner 21 . 
The liner is then anchored in the 
well bore after which the setting tool 
1 9 can bo released from the tiner. 
The setting tool la moved a selected 
distance to insure that the tool Is 
disengaged from the liner with the 
wiper plug 103 being at least partly 
contained within the wiper holder 
99 during such steps. Cement is 
then pumped into the liner through 
the operating string and setting tool 
mandrel. A pumpdown plug (not 
shown) sealingly engages the oper- 
ating string and mandrel behind the 
cement and is pumped into engage- 
ment with the wiper plug 103. Ce- 
ment is pumped out of the liner into 
the surrounding well bore by forcing 
the pump down plug and wiper plug 
through the liner. The setting tool ia 
then removed from the well bora by 
withdrawing the operating string. 
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SPKIFICATION 

Appamtus tnd m«tfiod for OMtMtiRg a 
IImt til a wail bon 

S 

This invamion rolmaa genaraliy to aqyipment 
for camanting Hnaia in imll boraa and spacifl- 
eally to a nvall bora4iner camanting apparatua 
ha^ng a linar wipar plug for wiping tha 

10 intarior aurfacaa of tha oparating string and 
tha linar aftor tlia cemant flow tharathrougli. 

A iinar ia a saction of casing or tubing 
which ia auspandad in a waif without normalty 
axtanding to tha surfaca. Camantad linars ara 

t S lisad for many purposaa Including well control 
and raduGtng tha initial coal of casing. Linars 
may ba instatlad antiraly within outar casing 
strings or partially within tha caaing and par- 
tially in an opan hoia. 

20 Convantionaily, a linar la sat and camantsd 
by first lowarmg tha linar and a satting tool 
connactad to an oparating string into tha wall 
bora. Tha linar is hung, usually on sUps. and 
tha satting tool is usually but not always 

25 ralaasad from tha tlnar. Camant is than 

pumpad through tha oparating string into tha 
linar and displaoad from tha linar. usually 
through a foot vah/a, into tha annular spaca 
batwaan tha linar and tha surrounding casing 

30 or wail bora. 

Usually a pump down plug is Introducad 
Into tha linar string immadiataly bahind the 
camant in or^ to separata tha camant from 
tha displactng fluid and to wipa tha cemant 

35 from tha oparating string and linar surface as 
tha camant ia pushed out of tfia liner into tha 
surrounding annuls* spaca. Typically* tha 
pump down plug which ia to wipa tha operate 
ing string and linar is pumpad behind the 

40 cement untH it engages a linar wiper plug and 
than tha linar wipar phig and pump down 
plug ara forced downwardly together in tha 
linar jtring so aa to dispiaca camant tharafrom 
and to wipa tha linar walla. 

45 U.S. Patent No. 3 910 349 to Joe R. 
Brown at al. antitlad "APPARATUS AND 
METHOD FOR CEMEKT1NG WELL UNERS". 
issued October 7, 1975. showa a liner ce* 
menting apparatua which indudas a satting 

50 tool ha^ng a tubular mandrel connected in a 
pipe string for axtansion through tha liner. A 
finer wiper plug ia ralaasaWy disposed within 
tha linar near one and of tha mandrel. A seal 
assembly sealingly engages the exterior of tha 

55 mandrel and tha intarior of tha linar above the 
linar wipar plug. A latch aiaambly ralaaaaUy 
connwta ^ seal asaambly to tha liner so aa 
to permit Omited axial movamant of tha maiv 
drel without disturbing tha axial position of 

60 the seal asaambly. After tha linar is hung in 
position in tha wall bora« tha satting tool ia 
unlatched and moved axlally a few feat to 
indicate to tha operator at tha surface that 
disengagement of tha satting tool has oo^ 

65 cured. Thia tool axemplifiea one type of prob- 



lem assodsted with prior liner cementing tools 
which the present invention rs directed to 
solve. In the prior design, the lower end of 
tha setting tool mandrel initially extended 
70 within the liner wiper plug which is attached 
to the liner. When the lower end was with- 
drawn, it was sometimes difficult to reinsert 
the lower end into the Rner wiper plug or to 
postively check whether reinsertion had been 
75 accomplished from the surfece. 

Another prior design which iHustrstes the 
type problem which the present invention ia 
designed to overcome ia illustrated in U.S. 
Patent No. 3635288 to Maurice P. Labourg. 
80 entided "UNER CEMENTING APPARATUS", 
issued January 18, 1972. The Labourg de- 
vice haa a linar wiper plug attached by shear 
pine to the lower end of d>e operating string 
which ia Inaarted within tha linar. Tha prob- 
86 tern encountered with thia design is that sxial 
movement of the operating string and satting 
tool to teat disengagement ceuaes the eias- 
tomerio elements surrounding the wiper plug 
to drag up w6 down along tha interior sur- 
90 faces of the Uner. Thus couki cause premature 
separation of the wiper phjg from tha setting 
tool. A pressure differential could also be 
created around the wiper plug during the axial 
movement which could cause prematura sap* 
96 aration. 

The apparatus for cementing a liner in a 
wall bore of the present invention includes a 
satting tool having an end adapted to be 
connected in a pipe string for extension 
1 00 through the liner thereby creating an annular 
space between the setting tool and the liner. 
Seal maana are carried by e select one of the 
satting tool and linar for forming a seal be- 
tween the finer and tha exterior of tha satting 
1 0S tool in tha annular space when the tool is 
extended within the linar. Connector means 
are carried by the setting tool for reteasabiy 
connecting the linar to the setting tool. A 
wiper holder is connected to the setting tool 
110 end opposite tha pipe string end. The wiper 
holder haa an intarior bore for receiving a 
wpmr phig* 

In tha prafarrad enMoodiment, the setting 
tool haa a tubular mandrel adapted to be 
115 connected in a pipe string for extension 
through tha liner. Seal means carried by a 
select one of tha setting tool and Knar form a 
slidabia seal between the liner and the exterior 
of the satting tool in tha annular space when 
1 20 ttM tool ia extended within the liner. Connec- 
tor meana carried by tha setting tool releaaa- 
t>le connect tha liner to the setting tooL A 
cylindrtcally shaped wiper holder ia connected 
to the setting tool end opposite the pipe string 
1 25 end and haa an interior bore for recahnng a 
wiper plug. Tha wiper plug haa a tubular body 
having an upper extent edapted to be received 
wtdtfat tha eattiitg tocM oppoaita and and has a 
lower extent surrounded by elastomeric seat- 
1 30 ing elemanta. Tha wiper plug haa a central 
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opening through which ca merit can be 
pumped into the liner through the pipe string 
and mandrtl. Tha wiper plug is raieasably 
dispoaad withm the wiper holder, the elaslom- 

5 eric sealing etamenta being at teasi partly 
contained within the wiper holder prior to 
reieaaing the wiper plug. Pump down plug 
means are provided which are adapted for 
sliding and 8€«<ing engagement with the tn- 

1 0 tarior of the pipe string and mandrels effecting 
a moveable seal behind the cement aa It ia 
pumped into tlw liner. The pump down plug 
meana are engageable with the wiper plug 
and moveable t h e i e w i lh upon reteaae of the 

1 5 wiper plug to effect a moveable seal behind 
the cement aa the cement ia diaplaced from 
the liner into the surrounding well bore. 

in ^e method of cementing a liner in a well 
bore of the present invention, a setting tool 

20 having a tubular mandrel is connected to an 
operatir\g 8trir>g at one end and has an oppo> 
site end. A wiper holder ta connected to the 
setting tool opposite end and an interior bore 
for recehring a wiper plug. The setting tool la 

25 lowered with the liner attached thereto into 
the well bore with se^ meana aaatlngly aiv 
gaging the interior of the liner and the exterior - 
of the marKlral. The liner Is then anchored in 
place in the well bore. Then the setting too^ 

30 can then be releaaed from the liner and the 
tool is moved a selected distance to insure 
that the tool is detached from the liner. The 
wiper phig ia contained within the wiper hol- 
der during thia step* Cement is then pumped 

35 into the tiner through the operating string and 
setting tool mandrel. A pump down plug 
means is then pumped which sealingty en- 
gagee the operating string and mandrel beh- 
ing the cement and engagea the wiper cemem 

40 is then pumped out of the liner into the 
surrounding well bore by forcing the pump 
down plug meana and wiper plug through the 
liner. The setting tool ia then removed from 
the well bore. 

46 Additional objeda, featurea, and advantagea 
will be epperent in the deecripdon which 
foilowa. 

Rguie ta la a skSe^elevational view in qiiar- 
tar section of the upper portion of the appara- 
50 tua of the imaent invention in piece in a well 
bore. 

figun lb mm downward continuation of 
Rg. la showing the lower portion of the 
apparatua of the invention in place in a well 
55 bore. 

ffgum 2a m similar to Fig. la but showa 
cement being pumped through tfie apparvtua, 
the cement being followed by a plug. 

Ffgum 2b ia similar to Rg. 1 b but showa 
80 cement being pimped through the tower por* 
don of ^ apparatua into the annulua be- 
tween the apparatua and the surroundmg weQ 
bore. 

Figure 3 is e cloaenip, side crosa-aactional 
65 view of the wiper holder of the apparatua of 



Rg. 1. 

figure 4 is a cloee-up, side crosa-sectional 
view of the liner-wiper of the apparatus of Rg. 
1 showing the liner^per engaging a landing 
70 show located in the lower portion of the 
apparatus. 

Rgura Sa h similar to Rgs. la and 2a but 
shows the setting tool being removed from 
the apparatus after completion of cementing 
75 operations. 

figtm 5b is similar to Rgs. 1 b and 2b but 
showa the bottom portion of the apparatus 
after completion of the cementing operations. 
Referring rntw to Figs. 1 a arni 1 b, there ia 
80 shown e liner string 1 1 dieposed near the 
bottom of a well bore 1 3. The well bore 1 3 
can be lined by a casing siring 15, which can 
extend to the surface of the well. An annular 
space 1 7 is formed between the liner string 
86 1 1 and the surrounding well bore 13. 

The liner string 1 1 includes a setting tool 
19, a setting sleeve extension 21, a setting 
sleeve 23, a connecting member 25, and a 
liner hanger 27. The liner hanger 27 Is con- 
90 nectad to a liner 30, at the lower end of 
which is provided a landing area 29 and a 
cementing shoe 31. 

The liner hanger 27 ta provided with slips 
33 and setting cones 35 by which the liner 
95 string is supported in the well bore. Such 
construction is well known in the industry and 
will not be described in detail here. The 
lending area 29 ia provided wHh a landing 
collar 37 for receiving a liner wiper plug as 
100 will be more fully described later The cement- 
ing shoe 31 is provided with back pressure 
check vah^es 39, 41 which permit the pasp 
sage of cement from within the liner into the 
annular space 1 7 via ports 43. 
105 The liner string 1 1 is initially attached by a 
rotatably releasable connector means 45 to 
the setting tool 1 9. The setting tool 1 9 is in 
turn connected to an operating pipe string 
(not shown) which extends to the surface of 
110 the well. 

The setting tool 19« aa shown in Fig. la, 
comprisea a tubular mandrel 47 having a box 
coruiection 49 for connection to the pin end 
of an operating string. The internal diameter 
1 1 5 51 of tubular mandrel 47 ia substamtally 
uniform throughout. The external diameter of 
tubular mandrel 47 decreaaea at the {unction 
55 of box connection 49 to form an interme- 
diate portion 57 which ia aized to be stidabty 
1 20 received within the internal bore of setting 
sleeve extenakm 21 . A set of suitable sealing 
ringa auch as Chevron-type rings 59 surround 
the lower extent of intermediate portion 57 
and form a slidaUe seal between intermedate 
1 25 portion 57 and the interior sidewalta 61 of 
setting sleeve extension 21 . The external dia* 
meter of intermed iat e portion 57 decreases 
furtiierto form a lowermoat extent 63 which 
joins intermediate portion 57 to form a down* 
130 wardly facing shoulder 65. 



Ttw and 67 off tubuter mandril 47 opposite 
box connoction 49 is extsmafly thraadad and 
adapted to angags tha intamal thiaada off the 
upper extant 69 of a cylindrieai coupling 71 . 

S CylindHcel coupling 71 has an Internally 
threaded tower end 73 whid) thraadadly erv 
gagea the extemetty threaded upper portion 
75 of a tubulsr setting body 77. An uppM* 
bearing ring 79 im threaded onto the exterior 

10 of upper portion 75 and ffbed In position by a 
set screvv 8 1 . A tower beving ring 83 sur- 
rounds setting body 77 and togsther with ring 
79 forma a race for bail bearinga 86. Lower 
ring 83 is received upon a shoulder 87 

IS formed at the junction of setting sleeve 23 
and setting sleeve extention 21. The baring 
arrangement permite the setting tool 19 and 
operabig string to be rotated widtout axiai 
dispiecemem relative to the liner string 1 K 

20 Lower bearing ring 83 is adsptad to engage 
the shoulder 87 in the interior of iiner sylng 
1 1 to remsin stationary during such rotstion. 

The linear string 1 1 is InitiaSy attached to 
the setting tool 19 by rotating connector 

25 maana 46. The rotating connector meana 46 
as shown In Rg. 1e comprise a Ieft4ianded 
threaded nut 89 which engagea coarse left- . 
hand threads 91 on the interior of the setting 
sleeve 23. The interior of the nut 89 ia . 

30 provided with longitudinal slots for engage* 
ment with corresponding spHnes 93 on the 
setting tod 1 9- Thus, rotation of the setting 
tool 19 In the right-hand (Erection will cause 
the nut 89 to move upwardly on the splines 

35 93 and to eventually disengage the threeds 
91 and the setting sleeve 23, effectively re- 
teasing the setting tool from the liner string. 

The end 95 of setting body 77 opposite 
upper portion 75 Is extemsHy threaded and is 

40 adapted to threadely engage the upper inter- 
nally threaded portion 97 of e cylindrical 
wiper holder 99. 

In the setting tool configufation described 
above, the seeling ringe 69 ere carried above 

46 threeded nut 89 and forma seel In die bore of 
dieaetdna«ii6veeoitenaion21. It should be 
undere^ thet other arrangement are con- 
templated such ae those in which the sealing 
elemema are' located below die theaded nut 

50 89 on en extended portion of the aattlng body 
95. 

Wiper holder 99 le connected to the setting 
tool end opposite upper extent 69 end ae 
shown in Rg* la hea an Imarior bora 101 for 

55 receivingawiperplug103.Asetserew105 
is provided to assure contimi^d engagement 
between eml 95 end upper inttmally 
threeded portion 97 of wiper holder 99. 
The wiper holder 99 and wiper 103 sre 

60 shown in greator detail in Fig. 3« which alao 
shows e pump down plug 107 engaged 
within wiper 103 ee will be more fcilty de- 
scribed leter. Ae shown in Fig. 3. upper 
portion 97 of wiper holder 99 overiape the 

65 external surface of end 95 of setting body 77. 
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The irttemel dlemeter 1 17 of setting body 77 
increases to form a shoulder 1 19 within end 
96. An 0-ring 109 is provided in tfie extemsl 
surfece of setting body end 95 to prsvent the 
70 flow of fluids from the interior bore 101 

between end 95 and portion 97. The internal 
diameter of upper portion 97 of wtp«r holder 
99 increases slightly to form a shoulder 1 1 1 
between upper portion 97 and the lower 
75 portion 113 of wiper holder 99. The intemel 
diameter of lower portion 1 1 3 of wiper holder 
99 ia substantially uniform down to a lower- 
most extent 115 thereof. 
Wiper plug 1 1 3 is ralaasably disposed 
80 within wiper holder 99 snd has a central 
opening 121 through which cement can be 
pumped into the liner string 1 1 through the 
pipe strii>g. Wiper plug 103 comprises a 
tubular body 1 37 including a lower extent 
85 1 23 having an externally threaded upper end 
1 27. End 127 threededly engagee the lower 
end 1 29 of a garwrally cylindrical upper ex- 
tent 126 of wiper plug 103. A set screw 1 32 
assures continued engagement between ends 
90 1 27 and 1 29, Upper extent 1 25 is thus 
receh/ed on shoulder 1 1 9 wKhin end 95 of 
setting body 77. Upper extent 1 25 is thus 
received within tha setting tool end opposite 
the pipe string connection and releasably en- 
96 geged, as by shear screws 1 31 . One or more 
porta 1 33 communicate the central opening 
121 with the interior bore 101 of wiper 
holder 99. The lower extent 1 23 of tha wiper 
plug tulMilar body 1 37. ia surrounded by elas- 
100 tomeric sealing eiements 135 having up* 
wardly extending concentric seals 139 for 
sliding and sealing engagement with the inter- 
nal walle of the liner string 1 1 , Sealing ele- 
ments 1 35 are retained on the lower extent 
106 123 of the tubular body 137 by bonding to a 
plurality of external flangee 141 in the exte* 
rior surface of lower extent 1 23. 

Wiper plug 103 is shown in the preferred 
form with sealing elements 135 wholly con- 
1 1 0 tained within wiper holder 99. Other arrange- 
menta are understood as being within the 
scope of the invention including those in 
which one or more of the sealing elements 
135 are possdoned outside the wiper holder 
115 99. 

Lower extent 123 of tubular body 137 haa 
an intemelly threaded end 1 43 adapted to 
threededly engage a tubular landing member 
146* The external diametw of landing mem* 

1 20 ber 145 gradually increases between the ex- 
tentelly threaded end 147 and the lowermost 
extant 149 thereof forming a gradually slop- 
ing shoulder 152. Latch meana such aa slip- 
tilce membera 1 53 ride on the external shoul- 

1 25 der 1 62 of landing member 1 45. The latch 
meana on the lowermost extent of wiper plug 
1 03 ere adapted to ertgage the landing collar 
37 located below the wiper plug 103 in the 
interior of liner strirn) 11. 

1 30 The interior of lower extent 1 23 of tubular 
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body 1 37 !• provided with a frlctioAalV •tv 
gageabl* surface 1 51 such as downwardly 
direcmd teeth 1 55. 
As shown in Fig. 3, pump down plug 
5 means 1 59 can be provided which are 
adapted for sliding and sealing engagement 
with the interior of the pipe string and man* 
drei interior. The pump down plug meana can 
comprise a plug bo«iy 163 having a nose 
10 portion 161 with a frit^tonaity engageable 
surface 166 formed in the exterior surface 
between nose portion 161 and body 163* 
Fnctionally engageable surfeoe 165 of the 
plug means 1 59 Is sized and adapted to 
1 5 engege the surface 1 55 to the wiper plug 
103 when the pump down plug is pumped 
into tfie poeWon ahown In Hg. 3. An 0-dng 
167 can be provided in an annular groove 
169 in the exterior surface of plug body 163 
20 to provide sealing engagement between the 
pump down plug and wiper plug 103. 

The operation of the apparatus of the pre- 
sent Invention will r\ow be described. Refer- 
ring first to Figs, la and 1b« the devioa of the 
25 present invention is shown as it would appeer 
running Into the well bore and prior to the 
beginning of the cementing operationa* Once - 
the device is positioned at the desired depth, 
the cones 35 on liner hanger 27 are extended 
30 beneath slips 33 causing slips 33 to extend 
outwardly and engage the interior of the well 
bore or casing string 1 5 thus anchoring the 
liner imo position. After hanging the liner in 
the conventional manner, circulation would be 
35 estabiiahed by pumping circulating fluid down 
through the operating string, the setting tool 
1 9, the liner string 1 1 , and through the liner 
shoe 31 into the annular space 1 7 surround- 
ing the liner string 1 1 . 
40 After circulation has been established, the 
setting tool 19 can be released from the Itner 
string 11 by rotating the operating string in 
the right hand direction to releaae the spllned 
nut 89 aa shown in Rg. 2a. The operating 
45 string iathen lifted a few f^to be sure that 
release has been effected. The distance that 
the setting tool 1 9 cen be lifMl ie determined 
by the length of the portion 67 of tubuier 
mandrel 47 wfu^ ia received wHthin setting 
SO sleeve extention 21 and by the position of 
seal ringe 59 on tfie exterior of portion 57. 
Convenientiy, a stroke of about fh/e iMt ia 
petmitied without looatng sealing engagement 
between seal ringe 69 and the interior ^de- 
55 walla 61 of setting sleeve extention 21 . 

A property measured amount of cement ie 
then pumped imo the operating string, 
through the setting tool 1 9 and liner hanger 
27 and out tiie porta 43 In cementing ^oe 
60 31 and into ttw annidar space 17 between 
the liner string 1 1 and the well bore caaing 
string 15. The pump down plug 159 iathen 
placed in the operating string effecting a 
moveable seel behind the cement ee it '» 
65 pumped through the operating string, setting 



tool 1 9« and the central opening 1 21 of the 
liner wiper phig 103, and into the liner string 
1 1 * A displacing fluid is pumped behind the 
pump down plug 1 59 forcing the pump down 
70 plug 1 59 Into the central opening 121 and 
into engagement with the liner wiper plug 
103 aa beet eeen In Rg. 3. 

Ftirtfier pressure, induced by pumping the 
displecing fluid behind pump down plug 1 59, 
75 will cause the frangible connection created by 
shear screws 131 between and 95 of wiper 
holder 99 and threaded portion 97 of wiper 
holder 99 to breek, releasing both the pump 
down plug 1 59 and the liner wiper plug 103 
80 for further movement down the liner string. 
The pump down phtg 1 59 and the liner wiper 
plug 103 ere moveable together, upon release 
of the liner wiper, to effect a moveeble seal 
b^lnd the cement as cement is displaced 
85 from the liner through the cementing shoe 31 
into the annular space 1 7 surrounding the 
liner string 11. Upon reaching the landing 
area 29, the liner wiper plug 1 03 lands and 
seats in the landing collar 37 and the slip-lllce 
90 members 153 latch the tiner wiper plug 103 
and pump down plug 1 59 into the position 
shown in Rg« 4. At this point, cement should 
have been pumped upwardly into the annular 
space 17 surrounding the liner string to the 
95 desired level. 

After cementing is complete, the setting 
tool. 1 9 Is removed from the well bore by 
lifting up on the operating string as shown In 
Fig. 5a. 

100 An invention has been provided with signifi- 
cant advantages. The liner wiper plug portion 
of the apparatue of the invention is received 
within a wiper holder attached to the setting 
tool. iy4ovement of the setting tool does not 
105 affect the wiper plug, removing the possibility 
of premature separation of the wiper plug as 
the setting tool is being lifted to test disen- 
gagement. The improved liner wiper plug corv 
figuration ellowa total control over the move* 
1 10 ment of the liner wiper plug and can thue 
guarantee positive latching when the pump 
down phig is pumped down. Because the liner 
wiper plug is contained within a wiper holder 
on the bottom of the setting tod, the pump* 
115 down plug can be tested in the xctA before 
Insertion in the well bore. The present conf>- 
guration aBowa the setting tool to be lifted to 
test for disengagement without rubbing the 
wiper sealing elementa against the interior of 
120 the setting sleeve. By locating the Oner wiper 
plug within a wiper holder attached to the 
booom of the tool, pressure differentials are 
eliminated which would otherwise exist be* 
tween the setting tool lower end and the 
125 eetting sleeve. The overait length of the set- 
ting tool ia shortened where the liner wiper 
plug ie located wHhin the end of the tool. 

Whne the invention haa been shown in only 
one of ita forma, it should be apparent to 
1 30 those skilled in the art that it is not thus 
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limited but tuscaptibto to varioia changaa and 
modMctlQm without departfai9 from the scopo 

tflOfOOf* 

5 CLAIMS 

1. An apparatus for cammting • liner in • 
wall bora« compriaing: a sattNig tool having an 
and adaptad to bo connected in a pipe strins 
for extension through taU liner, thareby creat- 

10 ing an annular space between said aetting tool 
and said liner, and having an opposite end; 
seel meane cvried by a s e l ec t one of said 
setting tool and liner for forming a seel be* 
tween said liner and the exterior of said set- 

1 5 ting tool in said annular space when said tool 
is extended within said liner; connector meene 
carried by said setting tool for releesably con- 
necting nid liner thereto; and a wiper holder 
connected to setd setting tool oppoMte end, 

20 seid wiper holder having an interior bore for 
receiving e wiper plug. 

2. An apparatua far cementing e liner aa 
in claim 1« further comprising a wiper plug 
releesably disposed writhin said wiper holder 

25 and having a central opening through which 
cement can be pumped into said liner through 
said pipe strir^. 

3. An apparatua for cementing a lir>er ae ' 
in daim 2, further comprising pump down 

30 plug means edapted for sliding snd sealing 
engagement with the interior of seid pipe 
string effecting e moveeble seal behind said 
cement as it is pumped into said liner* said 
pump down plug means being engageeble 

35 with said wpor plug and moveable therewith 
upon reimwe of said wiper plug to effect e 
moveable seel behind said cement as said 
cement is dispieced from said Oner into said 
surrounding well bore. 

40 4. The epparatua for cementing e liner aa 
in claim 3, wherein said wiper holder ia a 
cyllndHcaily shaped memlier. 

5. The apparatue for contenting a liner 
body having an upper axtent adaptsd to be 

4S received within said setting tool opposite end. 
a lower extent surrounded by elastomeric seal* 
ing elements, end a lowermost extent. 

6. The apparatua fiar cementing e Sner aa 
In daim 6, further compriaing angeging 

SO meane for rsleaaably engaging said wiper plug 
witiiin said wiper holder. 

7. Jh% epperatua for cementing a liner ee 
in claim 8, wherein seid er>gaging mearta are 
shear pine connecting said wiper plug upper 

55 extent and said setting tool oppoidte end. 

8. The apparatua for cementing a Ibier ee 
In daim 7, farther compriafog lateh meene on 
stid wiper plug lowarmoat extent adaptad to 
engage e lending coiiar located below aaid 

60 wiper plug in seid liner interior. 

9. An epparatua for cementing a liner in e 
well bore, comprising: a setting tool having e 
tubular mmdrel adapted to be connected in e 
pipe string for extension through seid liner, 

65 thereby creating an annular space between 



said setting tool and said liner, and having an 
opposite end: seal means canled by a select 
one of seid setting tool' and liner far forming a 
slidabta seal between said liner arut the exte- 
70 rior of said setting tool in said annular space 
whan said tool is extended within said linen 
connector means carried by said setting tool 
for releesably connecting said liner thereto; a 
cylindricaUy shaped wiper holder connected to 
75 the setting tool opposite end. said wiper hol- 
der having an interior bore for recah/ing a 
wiper plug; a wiper plug having a tubular 
body, said body having an upper extent 
aiiapted to tie received within said aetting tool 
80 opposite end and having a lower extent sur- 
rounded by elestomeric sealing elements, said 
wiper pkig having a central opening through 
which cement cen be pumped mto said liner 
through seid pipe string and mandrel, and 
85 said wiper plug being releasably disposed 
within seid wiper holder, said elastomeric seal- 
ing eiratents being at leest partially contained 
within said wiper holder prior to releasing said 
wiper plug; and pump down plug means 
90 adapted for sliding snd sealing engagement 
with the interior of said pipe string and man* 
drel effecting e ntoveeble seal behind said 
cement es it Is pumped into said liner, said 
pump down plug means being engagsable 
95 with said wiper plug and moveable therewith 
upon release of seid wiper plug to effect a 
moveeble seal behind said cement aa said 
cement is displaced from said liner into said 
surrounding well bore. 
100 10. A method of cementing a liner in a 
well bore witii a setting tool said setting tool 
having a tut>uiar mandrel connected to an 
operating string at one end and having an 
opposite end, comprising the steps of: con* 
105 necting a wiper holder to said setting tool 
opposite end, seid wiper holder having an 
interior bore for receiving a wiper plug; lower- 
ing said setting tool with said liner attached 
thereto into said well bore, seal meene sealirv 
1 1 0 gly angeging the Interior of said liner and the 
exterior of said mandrel; anchoring said liner 
in seid well bore; releasing said setting tool 
from said liner and moving said tool a se- 
lected diatance to insure that said tool is 
1 1 5 disengaged from seid Uner, seid wipw plug 
being at leeet pertly contained within said 
wiper holder during seid steps; pumping ce- 
ment into said liner through said operating 
string and tool mandrel: pumping pump down 
120 plug meens, seelingly engaging said operating 
string end mandrel, behind said cement into 
engagement with seid wiper plug means; 
pumping cement out of »td liner imo said 
sun'oundtng well bore by forcing said pump 
1 25 down plug meens and wiper piug means 
through said liner; and removing said setting 
tool from seid well bore. 

It. An apparatus for cementing a liner in 
a weH bore substantially aa herein described 
1 30 with reference to and as illustrated in the 



1 
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aceompmyinQ drmringa. 

12. A method off MRianting • tirwr in • 
w«l1 bor9 sutetsntially as harain daacnbad 
with rafereiKa to the aeoompanying drawings. 

tM Sw«wi a SeniMMQfQ Ud^Uiai 
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